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(54) Distributed ice protection control system

(57) The present application includes a distributed
ice protection system that utilizes a distributed control
system with a server/client communication protocol to
prevent single point failures, reduce affected system loss
when a failure occurs, improve required maintenance
turn around time, and provide a tailorable, interactive,

integrated, cross platform solution for a variety of aircraft
ice protection requirements. The distributed ice protec-
tion system includes master servers (111) and control
modules (105) that are compatible with a variety of air-
craft platforms. The control modules interface with indi-
vidual anti-ice (107) and de-ice (109) hardware compo-
nents on the aircraft.
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Description

BACKGROUND

Technical Field:

[0001] The present application relates to an ice pro-
tection system for an aircraft.

Description of Related Art:

[0002] Typically, ice protection systems for aircraft are
configured with customized controllers, each controller
being specifically tailored to perform a unique task. Such
a system is susceptible to single point failures which can
cause large portions of the ice protection system to fail.
Further, a modification of the ice protection system typ-
ically requires a new customized controller when the
modification affects functionality controlled by that spe-
cific controller. Moreover, prior art ice protection systems
are typically specific to a certain aircraft.
[0003] Hence, there is a need for an improved ice pro-
tection system.
[0004] In accordance with the invention there is pro-
vided an ice protection control system for an aircraft and
a method of operating an ice protection control system,
as defined by the appended claims.

DESCRIPTION OF THE DRAWINGS

[0005] The novel features believed characteristic of the
system of the present application are set forth in the ap-
pended claims. However, the system itself, as well as a
preferred mode of use, and further objectives and advan-
tages thereof, will best be understood by reference to the
following detailed description when read in conjunction
with the accompanying drawings, wherein:
[0006] Figure 1 is a schematic block diagram of a dis-
tributed ice protection system, according to an embodi-
ment of the present application;
[0007] Figure 2 is a stylized isometric view of a server
module from the distributed ice protection system, ac-
cording to an embodiment of the present application;
[0008] Figure 3 is a schematic view of a server module
from the distributed ice protection system, according to
an embodiment of the present application;
[0009] Figure 4 is a schematic view of a server module
from the distributed ice protection system, according to
an embodiment of the present application;
[0010] Figure 5 is a stylized isometric view of a control
module from the distributed ice protection system, ac-
cording to an embodiment of the present application;
[0011] Figure 6 is a schematic view of a control module
from the distributed ice protection system, according to
an embodiment of the present application;
[0012] Figure 7 is a schematic block diagram of an im-
plementation of a distributed ice protection system, ac-
cording to an embodiment of the present application; and

[0013] Figure 8 is a stylized perspective view of an air-
craft having a distributed ice protection system, accord-
ing to an embodiment of the present application.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0014] Illustrative embodiments of the system of the
present application are described below. In the interest
of clarity, all features of an actual implementation may
not be described in this specification. It will of course be
appreciated that in the development of any such actual
embodiment, numerous implementation-specific deci-
sions must be made to achieve the developer’s specific
goals, such as compliance with system-related and busi-
ness-related constraints, which will vary from one imple-
mentation to another. Moreover, it will be appreciated
that such a development effort might be complex and
time-consuming but would nevertheless be a routine un-
dertaking for those of ordinary skill in the art having the
benefit of this disclosure.
[0015] In the specification, reference may be made to
the spatial relationships between various components
and to the spatial orientation of various aspects of com-
ponents as the devices are depicted in the attached draw-
ings. However, as will be recognized by those skilled in
the art after a complete reading of the present application,
the devices, members, apparatuses, etc. described here-
in may be positioned in any desired orientation. Thus,
the use of terms such as "above," "below," "upper," "low-
er," or other like terms to describe a spatial relationship
between various components or to describe the spatial
orientation of aspects of such components should be un-
derstood to describe a relative relationship between the
components or a spatial orientation of aspects of such
components, respectively, as the device described here-
in may be oriented in any desired direction.
[0016] The present application includes a distributed
ice protection system (D-IPS) 101. Distributed ice pro-
tection system 101 utilizes a distributed control system
with a server/client communication protocol to prevent
single point failures, reduce affected system loss when
a failure occurs, improve required maintenance turn-
around time, and provide a tailorable, interactive, inte-
grated, cross platform solution for a variety of aircraft ice
protection requirements. Distributed ice protection sys-
tem 101 includes master servers and control modules
that are compatible with a variety of aircraft platforms.
[0017] Referring to Figure 1, distributed ice protection
system 101 includes a generic control core 103. Generic
control core 103 includes master server 111, standby
server 113, and control modules, such as control mod-
ules 105a-105d. Control modules 105a-105d interface
with individual anti-ice and de-ice hardware components,
such as anti-ice components 107a-107d and de-ice com-
ponents 109a and 109b. As discussed further herein, an-
ti-ice components 107a-107d and de-ice components
109a and 109b are hardware implementations in the spe-
cific aircraft. Control modules 105a-105d are preferably
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located near the anti-ice or de-ice component for which
it controls. It should be appreciated any plurality of master
servers, standby servers, primary control modules, and
standby control modules can be used in an implementa-
tion. Further, it should be appreciated that a specific im-
plementation can employ any level of redundancy for
specific servers and control modules.
[0018] Control modules 105a-105d are generic mod-
ules that are configured for the aircraft via software for
the specific function needed. Each module 105a-105d
can swap places and be reconfigured through the master
server 111 for their new location. Control modules 105a-
105d are robust and configured to withstand high thermal
and vibratory loading. Further, the electronics within each
control module 105a-105d are preferably sealed off from
the environment.
[0019] Each control module 105a-105d can operate in-
dependently from other individual control modules 105a-
105d by pulling and storing required data to/from a master
server 111. Master server 111 is the server for distributed
ice protection system 101, such that master server 111
provides data transfer and storage for control modules
105a-105d. A standby server 113 acts as a fully redun-
dant backup for master server 111.
[0020] Master server 111 can also interface with an
aircraft multi-function display interface (MFD) 115 and a
ground maintenance interface 117. Ground maintenance
interface 117 may be a computer, such as a portable
laptop, for example, which enables personnel to config-
ure each control module 105a-105d. For example,
ground maintenance interface 117 may be used to load
software and customize the functionality of each control
module 105a-105d, via master server 111. Further,
ground maintenance interface 117 provides access to
master server 111 in order to retrieve fault data, provide
integrated on-board troubleshooting procedures and
testing, and recommended maintenance requirements
via a web-browser based interface that can be accessed
through laptop computer capabilities. The software con-
tains a set of core control tools with additional function-
ality tailored to specific platform needs. Further, the soft-
ware is configured to interface with the platform’s mission
computer or add-on multi-function display to provide a
fully integrated ice protection system. Multi-function dis-
play 115 is an interface for an aircraft operator, such as
a pilot, co-pilot, or other aircraft occupant, for example.
Multi-function display 115 can allow that the aircraft op-
erator to check the status and make commands to control
modules 105a-105d.
[0021] Still referring to Figure 1, control module 105b
is configured as a redundant (standby) controller to con-
trol module 105a. In an instance of failure of control mod-
ule 105a, control module 105b is configured automati-
cally take over control of anti-ice components 107a and
107b, as discussed further herein. As illustrated in Figure
1, components 107a and 107b are electrically coupled
to both control module 105a and 105b. It should be fully
appreciated that control modules 105c and 105d can also

have redundant control modules.
[0022] Server modules 111 and 113 are configured to
provide data transfer and data storage for control mod-
ules 105a-105d. Server modules 111 and 113 are also
configured as the interface to aircraft multi-function dis-
play interface (MFD) 115 and ground maintenance inter-
face 117. Further, server modules 111 and 113 are the
software load points and system configuration load points
for all control modules 105a-105d. Control modules
105a-105d each operate independently by pulling/stor-
ing required data from/to server modules 111 and 113.
Each primary control module is assigned to a region in
an enclosure tailored to meet the specific needs in that
region of the aircraft, the primary control module being
used to control all anti-ice and de-ice zones in that region
of the aircraft.
[0023] During operation, each control module 105a-
105d downloads environment data, such as outside air
temperature and true airspeed from server 111. Each
control module 105a-105d has software downloaded
from server 111 so it can monitor, control, record, and
communicate back to server 111. Each control module
105a-105d is fully functional once the operational soft-
ware is downloaded from the server. In other words, each
control module 105a-105d is configured to operate anti-
ice and de-ice components without relying on operational
commands from server 111. Furthermore, control mod-
ules 105a-105d do not require functional commands from
server 111. Rather, server 111 acts at least as 1) an
interface with the aircraft, 2) data storage and data col-
lection point, 3) data analysis, historical trending, and
system component diagnostics, and 4) maintenance in-
terface. Server 111 also decides what information is com-
municated via aircraft multi-function display interface
115. These and other functionalities of system 101 are
described further herein.
[0024] Referring now also to Figures 2-4, server mod-
ule 111 is illustrated and described in further detail. Serv-
er module 111 can include a processor board 201, a
memory storage 203, and a sensor connector 221 for an
environmental interface 205, a communications connec-
tor 219, and a power connector 223 for power source
209. Memory storage 203 is preferably solid state. Server
module 111 is configured as the central interface for dis-
tributed ice protection system 101. Environmental inter-
face unit 205 is provided so server module 111 can in-
terface with sensors, such as ice detectors 213, true air-
speed (TAS) sensors 215, and outside air temperature
(OAT) sensors 217. Server module 111 is configured as
the storage point for all system data including environ-
mental conditions, fault logs, data logs, a maintenance
suite, configuration files, and software for control mod-
ules 105a-105d.
[0025] Processor board 201 is configured to incorpo-
rate functional units, such as a data storage unit 211, a
communications unit 207, an environmental interface
unit 205, a processor unit 206, and a power distribution
unit 208. Processor unit 206 can act as the central inter-
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face point between all the units and contain the main
chipset for processing all data and functions of server
module 111, as more particularly illustrated in Figure 4.
Data storage unit 211 can contain the buffers and inter-
faces to the solid state memory 203. Environmental in-
terface unit 205 can contain the conditioning circuits and
the analog to digital converter. Communications unit 207
can contain the transmitter, receiver, and buffer circuits
for all communications. Power unit 209 can provide volt-
age regulation and power distribution for the circuitry and
solid state memory.
[0026] Processor unit 206 can consist of the required
chipset to execute all necessary functions for the server
capabilities. For example, processor unit 206 can be ca-
pable of hosting a program created in the C programming
language. Data storage unit 211 can contain sufficient
random access memory requisite for memory usage and
other memory program storage. Periodically, a record
can be taken of memory parameters located in RAM and
stored on the solid state memory during in-flight icing
encounters to providing trending records and historical
data.
[0027] Environmental unit 205 can contain signal con-
ditioning and analog to digital conversion circuits to in-
terface with sensor inputs, such as ice detectors inputs,
outside air temperature sensor inputs, and true airspeed
sensor inputs. Once the data is conditioned and convert-
ed, the information can be passed to processor unit 206
for storage and use by system 101. Environmental unit
205 is also configured to read a health discrete from each
sensor.
[0028] Communication unit 207 is configured as the
interface between the aircraft communication bus and
system 101. Communication unit 207 is configured to
receive data from the mission computer and pass it up
to processor unit 206. Communication unit 207 is also
configured to act as a bus controller and server interface
for all control modules 105a-105d within system 101. Da-
ta packets received from a control module, such as one
of control modules 105a-105d, can be passed to proc-
essor unit 206 for processing and storage. Any informa-
tion requests from any of control modules 105a-105d can
be processed by processor unit 206 and the data returned
to communication unit 207 across the bus.
[0029] In the dual server configuration, namely a mas-
ter server 111 and standby server 113, as illustrated in
Figure 1, each server module can contain and process
the same data; however, master server 111 is the primary
processor/control interface unless a fault occurs in the
system. Further, master server 111 and standby server
113 each maintain a health status of itself on its respec-
tive server. Master server 111 and standby server 113
monitor the state of the other; if a fault occurs in one of
the modules, the other module will assume responsibility
for the faulted portion of the unit. Each server module
broadcasts a periodic health status message. If one of
the server modules fails to broadcast the periodic health
status message, the remaining server module will as-

sume full responsibility for the system for the remainder
of the power cycle. In an implementation of a plurality of
master and standby servers, such as a quad server im-
plementation, the redundant responsibilities can be se-
lectively divided among the plurality of master and stand-
by servers.
[0030] The software for each server module 111 is re-
sponsible for data transfer between mission computer
225 and control system 101, server functionality for the
client control system, current status of aircraft/environ-
ment, system parameters, data storage for control mod-
ules 105a-105d, maintenance information, environmen-
tal input processing, fault reporting/consolidation, main-
tenance interface processing, system software loading
and configuring, data transfer to an independent multi-
function display (such as MFD 115), and system theory
of operation interface. The software for each server mod-
ule 111 can contain core functionality generic to any air-
craft platform and platform specific software configured
to meet the specific unique attributes of the aircraft. Soft-
ware containing core functions and platform specific
functions are kept isolated from each other by utilizing
object oriented attributes.
[0031] Referring now also to Figures 5 and 6, each
control module 105a-105d (for clarity, only control mod-
ule 105a is illustrated) is a generic control brick config-
ured to be utilized across the system platform for moni-
toring and controlling anti-ice and de-ice surfaces. Con-
trol module 105a can include a processor board 501 and
a conditioning board 503. Control module 105a can be
inserted into an implementation specific enclosure for the
specific area on the platform with a relay bank designed
for that implementation. Control module 105a is config-
ured to monitor line currents for electro-thermal surfaces
and resistive-thermal devices for controlling electro-ther-
mal surfaces within a specified temperature band. Con-
trol module 105a can utilize a 28VDC output signal to
control relays within the enclosure, or in specified cases,
an external relay or actuator.
[0032] The functional units of control module 105a can
include a processor unit 505, a discrete input unit 507, a
discrete output unit 509, an analog input unit 511, and a
communications unit 513. Processor unit 505 is config-
ured to act as a central interface point between all the
functional units and contain the main chipset for process-
ing all data and functions of control module 105a, as il-
lustrated in Figure 6. Discrete input unit 507 is configured
to process data from a discrete status signal, such as a
wrap back line or present/not-present indication from an
actuator. Analog input unit 511 is configured to contain
the condition circuits and analog-to-digital converter for
reading temperature sensors and current transformers
in system 101. Communications unit 513 is configured
to contain any required transmitter, receiver, and buffer
circuitry with a 28VDC output to turn on/off relays or ac-
tuators in system 101.
[0033] In the configuration of system 101 having a pri-
mary control module 105a and a standby backup control
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module 105b, primary control module 105a acts as the
default master controller while control module 105b is
the backup controller. Each control module 105a and
105b contains and processes the same data; however,
master control module 105a is the primary processor/
control interface unless a fault occurs in system 101.
Each module 105a and 105b maintains a health status
of itself on the server module 111. Control modules 105a
and 105b each monitor the health state of the other; if a
fault occurs in one of control modules 105a and 105b,
the other control module will assume responsibility for
the faulted portion of the unit. Each control module 105a
and 105b broadcasts a periodic health status message.
If master control module 105a for a specific control area
fails to broadcast the periodic health status message,
standby control module 105b will assume full responsi-
bility for the specified control area for the remainder of
the power cycle.
[0034] Each control module 105a-105d includes hard-
ware and circuitry capable of meeting the functionality
described herein for processing, communications, dis-
crete input/output, and analog signal conditioning or con-
version.
[0035] Processor unit 505 can consist of the required
chipset to execute all necessary functions for the server
capabilities. For example, processor unit 505 can be ca-
pable of hosting a program created in the C programming
language. Processor unit 505 can contain sufficient ran-
dom access memory requisite for memory usage and
other memory program storage. Periodically, a record
can be taken of memory parameters located in RAM and
uploaded to master server 111 and standby server 113
during in-flight icing encounters to providing trending
records and historical data. Processor unit 505 is config-
ured with bus controllers that interface with the discrete
input unit 507, discrete output unit 509, analog input unit
511, and communications unit 513.
[0036] Discrete input unit 507 and discrete output unit
509 are configured to monitor discrete inputs and com-
manding 28VDC discrete outputs. The outputs of the dis-
crete output unit 509 are configured for driving solid state
or mechanical relays, as well as 28 VDC actuators.
[0037] Analog input unit 511 is configured with signal
conditioning and analog to digital conversion circuits to
interface with system analog inputs. Once the data is
conditioned and converted, the information is passed to
processor unit 505 for storage and use by system 101.
[0038] Communications unit 513 is configured as the
interface between the servers (such as servers 111 and
113) and control module 105a. Data packets are upload-
ed to servers 111 and 113 from control module 105b for
processing and storage. Control module 105a down-
loads data for use within the control module 105a from
server 111 and/or server 113, as needed. Servers 111
and 113 are capable of pushing data to the control mod-
ules as needed to ensure system health.
[0039] The software of each control module 105a-105d
is preferably mostly common across platforms with the

primary platform specific software being related to con-
trol, monitoring, and fault isolation requirements for the
platform. The software of each control module 105a-105d
is responsible for upload/download data requirements to
and from server modules 111 and 113, monitor/control
functions for specified area, and fault isolation/reporting.
The software for each control module 105a-105d con-
tains core functionality generic to any aircraft platform
and platform specific software configured to meet the
specific unique attributes of the aircraft. The software can
be configured so that core functions and platform specific
functions are kept isolated from each other by utilizing
object oriented attributes.
[0040] The software of each control module 105a-105d
is configured to provide periodic health check for control
module components, interrupt priority and control, and
data gathering and storage from the module inputs. The
periodic health check can encompass the status of the
analog to digital health, discrete wrap backs, communi-
cation status with other server modules and control mod-
ules, communication status with the mission computer,
status of the power regulation, and watchdog timer sta-
tus. The software is configured to prevent a fault based
on a software error such that the entire module is halted;
further, the software is configured with warm start capa-
bilities. The control module 105a can be considered to
have failed after a threshold of warm starts have oc-
curred, such as three warm starts, for example. If the
threshold of warms starts is surpassed, then the standby
control module 105b assumes responsibility.
[0041] The software of each control module 105a-105d
is configured such that each control module 105a-105d
pushes data uploads to the server modules 111 and 113
containing fault records or system status periodically. Ad-
ditionally, each control module 105a-105d is configured
to receive system broadcasts or pushed data from server
modules 111 and 113. These updates can include envi-
ronmental status data and system health status.
[0042] The software of each control module 105a-105d
is configured to monitor and control functionality of spec-
ified control surfaces via discrete input unit 507 and dis-
crete output unit 509, respectively. The discrete outputs
are used to control the systems relays and actuators for
anti-ice or de-ice operation. The discrete inputs provide
system health status or configuration of various platform
specific components.
[0043] Control module 105a operates in tandem with
standby control module 105b to create a redundant sys-
tem. Both control modules 105a and 105b contain exact
copies of the data. If control module 105a fails, standby
control unit 105b assumes primary responsibility for that
functionality in system 101. If control module 105a fails
completely, standby control module 105b assumes the
role as the primary controller.
[0044] Referring to Figure 7, system 701 is illustrated,
which is an example implementation of system 101, pre-
viously described at least in Figure 1. System 701 in-
cludes control modules 705a-705e, which are aircraft im-
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plementations of control modules 105a-105d, shown in
Figure 1. System 701 further includes the following com-
ponents: an engine inlet heater 707a, an engine inlet
temp sensor 707b, windscreen heater 707c, windscreen
temperature sensor 707d, rotor blade heater 707e, and
pneumatic wing boot 707f, which are aircraft implemen-
tations of components 107a-107d and 109a/109b, shown
in Figure 1.
[0045] Referring now also to Figure 8, system 701 is
illustrated on an aircraft 801. In the illustrated embodi-
ment, aircraft 801 is a tilt rotor aircraft; however, it should
be appreciated that system 701 is equally adaptable to
other aircraft, such as conventional rotorcraft and fixed
wing aircraft, for example.
[0046] The distributed ice protection system of the
present application removes the possibility of single point
and inherited failures by distributing independent control
modules across the platform such that loss of one module
does not mean the loss of large portions of the system.
Further, the system provides for improved maintenance
through a common control system to be used across mul-
tiple platforms, an "on-board" maintenance interface, re-
duction in required support equipment, and a reduction
in required maintenance time. Further, the system reduc-
es the size of modules to allow placement near to the
controlled component and improve environmental ro-
bustness. Further, the system is configured to provide a
common, multi-platform, integrated system that can be
tailored to the needs of the aircraft operator’s require-
ments. Further, a faulty control module in an enclosure
can be replaced with a control module from another air-
craft’s control module enclosure, thereby decreasing the
procurement requirements of the control modules. In oth-
er words, the generic control modules can be utilized
across different aircraft enclosures, thereby reducing
procurement requirements.
[0047] The distributed ice protection system, accord-
ing to the present application provides significant advan-
tages, including: 1) utilizable on different platforms; 2)
having full redundancy or targeted redundancy in order
to meet required mission capability/survivability rates; 3)
having improved mission capability and survivability
rates to meet required mission capability and survivability
rates; 4) having improved maintenance capabilities with
minimal maintenance time; and 5) having capability for
a common control system across multiple platforms of
an organization fleet.
[0048] Embodiments of distributed ice protection sys-
tem 101 can include one or more computer systems hav-
ing hardware and software for performing one or more
tasks described herein. This can include, for example, a
computer having one or more processing units and non-
volatile memories that store non-transitory software in-
structions for instructing the processing units to perform
at least some of the tasks described herein. Further, the
software described herein is non-transitory.
[0049] The particular embodiments disclosed above
are illustrative only, as the system may be modified and

practiced in different but equivalent manners apparent
to those skilled in the art having the benefit of the teach-
ings herein. Modifications, additions, or omissions may
be made to the apparatuses described herein without
departing from the scope of the invention. The compo-
nents of the system may be integrated or separated.
Moreover, the operations of the system may be per-
formed by more, fewer, or other components.
[0050] Furthermore, no limitations are intended to the
details of construction or design herein shown, other than
as described in the claims below. It is therefore evident
that the particular embodiments disclosed above may be
altered or modified and all such variations are considered
within the scope of the application. Accordingly, the pro-
tection sought herein is as set forth in the claims below.

Claims

1. An ice protection control system for an aircraft, the
system comprising:

a plurality of ice protection elements configured
for removing ice and/or preventing the formation
of ice on a surface;
a generic control core comprising:

a master server; and
a control module;

wherein the master server is configured to re-
ceive a sensor data and send the sensor data
to the control module;
wherein the control module is configured to be
programmable with functional software from the
master server, the control module being config-
ured to functionally operate the plurality of ice
protection elements after being programmed
with the functional software from the master
server.

2. The ice protection control system according to claim
1, the generic control core further comprising:

a standby server configured to act as redundant
server for the master server,
the standby server and the master server op-
tionally each configured to maintain a health sta-
tus of itself on the other.

3. The ice protection system according to any preced-
ing claim, the generic control core further comprising
a standby control module configured to act as a re-
dundant controller for the control module and / or
assume full functional responsibility of the ice pro-
tection elements if the control module fails to broad-
cast a periodic health status message to the master
server.

9 10 
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4. The ice protection system according to claim 3,
wherein the control module and the standby control
module are each configured to maintain a health sta-
tus of itself on the master server.

5. The ice protection control system according to any
preceding claim, wherein the master server is a cen-
tral interface for the generic control core, such that
a software update to the functional software residing
on the control module can be made via a ground
maintenance communications interface to the mas-
ter server, the communications interface optionally
being a computer.

6. The ice protection control system according to any
preceding claim, wherein the master server stores
operational data pushed from the control module,
the operational data pertaining to the historical op-
eration of the ice protection elements.

7. The ice protection control system according to any
preceding claim, wherein the sensor data includes
at least one of:

an outside air temperature; and
a true air speed of the aircraft.

8. The ice protection system according to any preced-
ing claim, wherein the control module is generic so
as to be installable on a different aircraft platform,
the control module being adaptable to a specific air-
craft platform by being programmed with operational
software.

9. The ice protection system according to any preced-
ing claim, wherein the control module is responsible
for reporting a fault of any ice protection elements
under control of the control module to the master
server.

10. The ice protection system according to any preced-
ing claim, wherein the master server is in communi-
cation with a multi-functional display such that an
occupant of the aircraft can interface with the ice
protection system.

11. A method of operating an ice protection control sys-
tem, the method comprising:

providing a control module in data communica-
tion with an ice protection component, the ice
protection component being at least one of an
anti-component and a de-ice component;
providing a server module in data communica-
tion with the control module; and
programming the control module with functional
software instructions by loading the software on
the control module from the server module.

12. The method according to claim 11, further compris-
ing:

dictating the functionality of the ice protection
component with the control module.

13. The method according to claim 11 or claim 12, further
comprising:

uploading operational data from the control
module to the server module for storage on the
server module;
re-programming the functional software on the
control module by updating software on the serv-
er module via a ground maintenance interface;
and/or
communicating sensor data to the control mod-
ule from the server module, the sensor data be-
ing evaluated by the control module during func-
tional operation of the ice protection component
by the control module.

14. An aircraft comprising:

a fuselage; and
an ice protection control system according to
any one of claims 1 to 10.

15. The aircraft according to claim 14, wherein the con-
trol module is generic so as to be installable to any
portion of the aircraft, the control module being
adaptable to the specific portion of the aircraft by
being programmable with operational software rele-
vant to control the ice protection elements in that
portion of the aircraft.
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